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Box 18093 
' Austin, TX 78760 

512-451-5874 

Custom hardware design, 1000 
hardware, 2068 software. Repair 

A.F.R. Software 

1605 Pennsylvania Avenue $204 

Miami Beach, FL 33139 

305-531-6464 


TS/2068 hardware and software 


American Micro Connection 
1256 Henderson Ave. 
Sunnyvale, CA 94086 

QL hardware, software and parts 
Banta Software 

8088 Highwood Way 
Orangeville, CA 95662 
916-722-4895 

TS/1000, 2068 software 
Beaver Computer Products 
756 Fleming Avenue 
Winnipeg, Manitoba 

Canada R2K 1V5 
204-663-2931 (evenings) 


by Michael O'Brien 


PO Box 8763 


TS/2068 software Knighted Computers 
illiam Bell Boston, MA 02114 12 Canalview Mall 
596 Cherrington Road QL software Fulton, NY 13069 
Westerville, OH 43081 Ezera Group II 315-593-8219 
614-882-3883 (evenings) PO Box 5222 TS/1000, 2068 software 
TS/1000 software San Diego, CA 92105 Larken Electronics 
Paul Bingham TS/1000 software (program listings) RR #2 
PO Box 2034 Bill Ferrebee Navan, Ontario 
Mesa, AZ 85214 Mountaineer Software Canada K4B 1H9 
TS/1000, 2068 software 749 Hill Street, #6 613-835-2680 
Herb Bowers Sr. Parkersburg, WV 26104 TS/1000 software, TS/2068 soft- 
2588 Woodshire Circle 304-424-7272 (evenings) ware, hardware and mass storage 
Chesapeake, VA 23323 TS/2068 software ` Frank Lockhart 
804-487-5924 Mike Fink : PO Box 1131 
TS/2068 software 355 W. 39th Street Shelby, NC 28150 
Brooklyn Closeout Corp. New York, NY 10018 704-484-8539 
` 167 Clymer Street TS/2068 software TS/1000, 2068, QL software  - 
Brooklyn, NY 11211 Foote Software LST Software 
718-963-2377 PO Box 14655 PO Box 62 
TS/1000, 2068 parts, hardware and СаілѕуШс, FL 32604 Alcester, SD 57001 ` 
software 904-338-1273 _TS/1000 software Mare Fendric 
Budge Robotics TS/^1000, 2068 software/hardware 4712 Avenue “N”, suite 383 
Box 18616 and publications Brooklyn, NY 11234 
Tucson, AZ 85731 Ed Grey Enterprises 718-627-1293 
TS/1000, 2068 parts, repair and PO Box 2186 QL, TS/2068, 1000 software 
hardware Inglewood, CA 90305 McBrine Computer Products 
Byte Back 213-759-7406 514 S. Jackson Street 
/36 Long Terrace, PO Box 112 TS/1000, 2068, software, hardware, Salisbury, NC 28144 
Leesville, SC 29070 parts, periph. Z88 hardware and soft- 704-633-7887 (nights) 
803-532-5812 ware TS/2068  hardware/software, 
TS/1000, 2068 software and hard- Hal-Tronix Inc. TS/1000 software 
ware 12671 Dix Toledo Highway John McMichael 
Byte Power Southgate, MI 48195 1710 Palmer Drive 
1748 Meadowview Ave 313-281-7773 Laramie, WY 82070 
Pickering, Ontario TS/1000, hardware, software, parts; 307-742-4530 (nights) 
Canada L1V 3G8 ham radio TS/2068 hardware and software 
TS/1000, 2068 software Hardback Software M.D.M. Enterprises 
~ Cairosoft Box 135 706 South Mason 
PO Box 10024 Red Rock, TX 78662 Saginaw, MI 48602 
Hickory, NC 28602 512-839-4516 517-791-1088 (nights) 
QL, TS/2068 software . TS/2068 software TS/1000, 2068 hardware and soft- 
Kurt Casby Paul Hunter ware 
25 Battle Creek Court 1630 Forest Hills Drive Meta-Media Productions 
St Paul, MN 55119 Okemos, MI 48864 726 West 17th 
612-735-3637 (evenings) 517-349-5650 Vancouver, B.C. 
TS/2068 software Bank switching software TS/ 1000 Canada V5Z 1T9 
Church School Software Info-Mation QL software : 
601 North Highway 83 RR#1 Box 260 Novelsoft 


Bensenville, IL 60106 
312-766-3848 
TS/1000 software 
Curry Computer 
PO Box 5607 
Glendale, AZ 85312 
Cyahoga Valley Software Works 
615 School Avenue 
Cuyahoga Falls, OH 44221 
216-928-7910 
TS/2068 software у 
C.W. Associates 
419 N. Johnson Street 
Ааа, ОН 45810 
419-634-4874 
QL, Z88 hardware and software 
Jack Dohany 
390 Rutherford 
Redwood City, CA 94601 
415-367-7781 
TS/2068 software 


Emsoft 
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California, MO 65018 

314-796-4921 (evenings) 

TS/1000, QL, software and hard- 
ware 

Eric Johnson 

249 N. Harden Avenue 

Orange City, FL 32763 

904-775-4935 

TS/2068, 1000 hardware, parts and 
repair 

Kamrec Systems 

31274 Springlake #5304 

Walled Lake, MI 48088 

QL, TS/2068 software 

Ray Kingsley 

1710 Oliver Avenue 

San Diego, CA 92019 

15/1000, 2068 software 

K.1.5.5. Computers 

324 Trotter Court 

Sanford, FL 32773 

TS/2068 software and hardware 


35 Candel Liteway 
Willowdale, Ontario 
Canada M2R 3]5 
416-665-0290 (nights) 
TS/2068 software 

John Oliger Company 
11601 Whidbey Drive 
Cumberland, IN 46229 
TS/1000, 2068 hardware 
Budgetsoft 

1107 Morgan Street 
Rushville, IN 46173 
317-932-2431 

TS/2068 software 
Promiscland Electronics 
Route 1, Box 117 

Cabool, MO 65689 
314-739-1712 

TS/1000, 2068, QL repair 
Prospero Software LTD 
100 Commercial Street 4306 
Portland, ME 04101 


42 Harefield Road, Chean, Surrey, /SM2 7NE, UK and were submitted by several. 


of their members. 


*smEMBER'S HINTS AND TIPS.** 


So meny members have sent tips for the newsletter 
we would need 8 pages to list them ell! It's been 
quite в job to try and check them all and pick out the 
tups to include. Our thanks go to ALL who have sent 
tips. All the contributions published will gain free 
hire vouchers for the respective member. 


LET asUSR 3280 or RANDOMIZE USA 3280 or LET s=USR 3562 
Scrolls the screen display up one line, use в FOR-NEXT 
loop to scroll seversl lines. 

LET a*USA 3330 Scrolls page to top line 

LET eeUSR 3583 Scrolls bottom half page, one line. 
LET e*USR 3652 Clears top half of screen 


PIKE 23562,1 Fast auto repeat. 
POKE 23561,0 Disables auto repeat 
ІЖ 9 Sets INK to contrast PAPER colour 


POKE 23736,181 When making multiple SAVEs, eg with 
several blocks of data in a programme, add this 
Instruction between SAVE commands. The SAVES will then 
be carried out automatically without the need to 
‘Press a key’ betueen each one, It sometimes helps to 
also use e PAUSE command, as the programmes will be 
very close together on the tape. 

RANDOMIZE ni Ts equivalent to POKE 23670,n-256xINT 
(n/258),POKE 23671 INT (n/256) A useful short cut 
to those 2 byte calculations, PEEKIng those addresses 
will provide the neede figures without any human 


intervention. З 


"an interesting and rather ‘pretty’ bug exists in the 


way the DRAU command executes it's arc making facility. 
Try this short routine, 

10 INPUT "Any odd nurber"in 

15 CLS 

20 PLOT 75,50: DRAU 100,100,PI*n 

30 GO 10 10 

Having RUN this programme, try adding the following 
line. 5 OVER 1 : 

Try INPUTIng these numbers. 253, 237,375,275, 287,157, 
end EXPERIMENT: 

POKE ing the MODE system variable immediately before an 
INPUT command will change the character of the cursor. 


Try these. 

PIKE 23617,142 Pound sign £ (СНАЯ 96) 

POKE 23G17,240 Dollar sign (СНАЯ 36) 

POKE 23617,252 Less than sign (СНАЯ 60) 

POKE. 23617,253 More than sign (СНАЯ 62) followed 
by less than sign (СНАЯ 60) 

POKE 23617,2380 Flashing blank square 

POKE 23617,223 Question mark 

POKE 23617,190 Тһе word USR (СНАЯ 192) 

POKE 23617,192 The word BIN (СНАЯ 196) * 

POKE 23617,208 — The word DATA (CHAZ 228 


Ву interspersing a CHAZ number between two strings for 
PRINTing Intersting and useful relationships may be 
produced. 1,8. PRINT "X"4CHRÉ nt 

Set variable 7 ss required, and change in the prog. 


% MORE TIMEX SINCLAIR GETTING THE IN 
ON THE 20635 
207-874-0382 814-364-1325 Syncware 
QL Pascal/Fortran software QL, TS/1000, 2068 hardware and 602 South Mill Street оч Dennis Jurries 
Pyramid Electronics software ; Louisville, OH 44641 The are à Possible of d5*26 
2174 Gulf Gate Drive Sharpe's Inc.. 216-875-1257 I/O ports on the 2063. Theret 
de ré used by th f 
Sarasota, FL 34231 Box 326 publication tommuni cating jii things nm 
813-922-9574 Mechanicsville, VA 23111 T&C Services ii er ‚ine PLINter. and 
, the сап be cont t f c 
QL, TS/2068, 1000 hardware and 804-730-9697 20 Liberty Terrace by U3ing ine IN statements Snare 
software TS/2068, Z88, QL hardware, soft- Buffalo, NY 14215 IN is a function like PEEK 
Quantum Levels ware and repair 716-834-1716 · IN address 
9016 Flicker Place Silicon Mountain Electronics QL, TS/2068, 1000 software and The keyboard i$ divided up 
Columbia, MD 21045 C-12, Mountain Station Group Box hardware tO hali cows of S keys each, 
QL, TS/1000, 2068, Z88 hardware Nelson, BC Time Designs IN 55273 reads CAPS SHIFT to U 
Ray Rash Canada VIL 2]3 29722 Hult Road i EL AS a to Е 
2424 SW 78th Street 15/1000 software Colton, OR 97017 IN 63485 risas 1 to 5 
Oklahome City, OK 73159 Siriusware 503-824-2658 aaa Teade 0 tog 
i i icaH 50942 сєздї P to 7 
__ 15/2068 software 6 Turning Mill Road ublication IN 43150 reasz ENTER to n 
Riverside Software Lexington, MA 02173 SNUG Sinclair North American N 38700 resus SPACE to 8 
Route 1, Box B-20 TS/1000 software Users Group O Кы e these addresses 
: : ey is zT z . 
Orrington, ME 04474 SSI 7515 Arbordale Drive ee RE ta Te ed te 
_TS/2068 software 424 Cumberland Avenue Port Richey, FL 34668 Keyboard and moving towards the 
RMG Enterprises Portland, ME 04101 813-863-5552 $5. E15." on some теат: aj Ihe 
1419 1/2 7th Street 207-761-3700 e omi Do Ltd depressed 15 
Oregon City, OR 97045 US. distributor of the Z8& $8i:12$352514237. & 2394 ^ ars 
503-655-7484 Sunset Electronics The fosiouing ztogtam iltuite 
QL, Z88, TS/2068, 1000 software, 2254 Taraval Street fier Ам, 5 5 5 02 
hardware, parts and periph. San Francisco, CA 94116 10 FOR nea TO 7 REM hali-row à 
Russell Electronics 415-665-6161 ED LET ascids2ide (255-2101 
RD. 1 Box 539 15/1000, 2068 software, hardware, YERINE NEUE INCA SOR зә 
Centre Hall, PA 16828 arts and periph. When sau fini:n with each half 
row. BESS BREAK and then type 
NEXT n. 
The IN ion can be used 
in many was à program. One 
Way 16 *9 to change a 
— ——— ——— position o thing On tne == 
screen, > Variable х haf 
Some qtue „Хах (IHG SQS2 220) 
The following Spectrum, Hints and Tips come from National Software Library of x by 38 0 RER Kt) 15 


aepraiika. 


POKE 23624,120 Cives e BRICHT window st bottom of 
screen (Lines 22 & 23) ' 
PRINTing to the bottom two lines теу be achieved with 
PRINT A1; AT 0,0; (text or varieble) for LINE 22 
PRINT 1; АТ 1,0: (text or verieble) for LINE 23 
(This can be used up to PRINT ері; AT 22,314 ) 

PRINT 21 gives normel screen PRINTing, end 
PRINTH J, is the seme as LPRINT. Therefore, the 
instruction PRINT пу cen be included in s programm 
to give bottom line printing, normel screen printing 
or LPRINTing, depending on the value of 'n', This seves 
time and memory. 

LET t«7997-USR 7997 this gives the number of SOths 
of e second it took for a key to be pressed. (Just 
PRINT t for the result) 

For a = O 10 255: OUT 254,8:NEXT a This ceuses en 
interesting BORDER effect. 

10 BORDER 11 BORDER 2: BORDER 3: BORDER а, BORDER Sı 
BORDER 6: BORDER 7: BORDER Os PAUSE 1:1 СО TO 10 

This also gives en interesting BORDER effect, try 
sltering the length of the PAUSE. 

LET a = USA 1278 gives a LOADIng pattern. Try these 
other numbers ss wall. 1248,1251,1276,1301,1303,1305, 
1306,1308,1312,1314,1315,1490,1491, 1492, 1460, etc, etc. 
LET фе PEEK 25613-2: POKE 25613,8 This will 
disable the BREAK key. 

POKE 23692,n . (*n' = maximum of 295) This overides 
the '"Scroll' message for In! times, 0 00 


ie, z = 6 ds equivalent to PRINT "x","y" A int ! | 
"y" PRINT o spped up the play in ‘Murder at the Menor 
z.B or үр PRINT "x" then ng 1 GREK Ала (x programa 
i t " PRINT anne 2. LIST 330, and BREAK scroll 
ze Hi —— $ PRINT nginya 3. EDIT, and add at the begimning of LINE 330 RETURN 
ze э equive 
ПИТТКЕ ZNYAISSPCK 2371] TORE “e Type СО ТО В0 and the geme will be faster, by 


This PRINTS the memory size of your SPECTRUM exectly. 


removing the colour peint routine in the graphics. 
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WA ess fies o e cueste) A jf Mie os QM есе ) fe Ш the 
ADA rds get ^4 in RA There's it bys rc (eks yt 
€ up 2 We) ped a 

2; Cp bans Dee P do of gevfpyoe 

Ke In ADDRESS, Acor и h ve 1 ET Uie LO; 1, SAVE, 
And > CAT mines ely Sul UY p qe Ip pote Rin dhe cade 
оз presented here 15 лу AED «Par hno ne fe dise slam. The Code e 
be хәле) is in “(he 9000 2, ahr 00 Sic F ner Md in base 
puppi “the verbroge sns. AQ e ^O al(y relate iD iie Pola- 
guefe Su stem as b meu dos de fix these UP, (eo. 

Aft. a Safely s Save of ! ADDRE SS дә CLEAR: GOTO 
(2 M д aef 2- [Аас mend of > afl the operdhens in ھک‎ [yen 
lime un n my dele Me opor bo Vid uall cone Gack le his ICM, 
when Dos load ADDRESS fre adren (on e oll cone cle this menu 
prit. 

Naw pak 44 ) 3p Using this ртт. ; Ja gel a бс epe) Win- 
Ing Alit pega oo Sy Lt NENG eu RUN o Ресора Yon A ЖО, 
(jo. reaver ba ima GOTO MENCE, Ro hl nou tina de GOTO 9999 
d Save a leen Jaf: ADDRESS. Iie (bis Ше Сері. {hel prom 12д\/ 


en ge (А/С fe ar a : 
m ach M Use (he live opi of ADDRESS IS А 5 DEA zd tf Vt 
du 
get the bhemenu. Nole thot of the Lop here is the file name din 


) 
ll update, lit keine ol this here ASC /) Ihe Just, We "VC ho fle 
qct loaded And So (he file peine Is "No rite Lesoto”, Once (qeu 
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Creete a File UY T loa) me in off of HA Stwege appr (us dhe 
prper fie name and latest updale wall be displ ed 

Cher дас mm he Chee meres Mec MNT. 5 pressin lhe 
TONG digits lv each, A ler each oper (о, Чо mo eovbrne 
wl st ky on olhe Dam ov reluvn bark -lo “lhe меле (ETAT 
ave asked us your Chaite dud cou la uh Us "‹ "a"n". Many оред 
dons ere [o icol. repeatoble, like сг iT lr poes l. MA РТ 
лес), sei, Seven р хеј We HES in uon fi C. So afla- eada ıs {urn 
ед up gen have Lo option -b oline — lo ^k foc an olhe пле — 
or "побива" Stop {his search funchan and ао back lo the blue menu. 

] e ^ accident drep мї af ADPRCSS bach ifo BASIC, 
гетер! ber~, do recover” owe ADDRESS se Sion Lion de GOTO MENU. 
J you de RUN tou өстене уен, 2 dreQs file And you must. 
vdd jn 3 Spore = NM af Cere [^n dia keep I spore Copt zit ES, 

а оре dens ove camplelcle handhela all (he Wey unl o- 
Screen От асосу. And WevNInGS, 'y/n " answers dre j eu) Ind 
Shonas are input, With Shing input yen eA the eb] wth the norm 
Sitar eli features befive еш the shing al ADDRESS, 

бло. uf the opera ens: 

'0) 529 d. bere сус б ute Screen. A directory of wil- 
bk fies M фе disc Is isp]dyed 3110 TE erla- dire Name Py (fe desired 
One, Ag fie әсә) resident m ADPRES is of-lter dled b (he luad 
Pk. For cosselle operations you will have the CATE roulihés excised 
ә») the tape spolled al (be proper stavltmerk for bading, 

f) ke^ peu 22dre јесу : L ellau Sween, he r ссе) nun ber an) 
count ў remaining empty ecards ore displayed. ] LOA AVE гай out 
of room, {ом are fiashe & beeped è н; Each hei of Ihe Feror? 

15 precited in tury "à yar to p ont. Ww 

2120151003 Әдет ffc Awd 3) print bres pk, cyan Swen, 
he addvess file is Jumped du the sæwcen or Wu Ihe релт Make suve 
{ne printer is кеди, On (he printer vad pal ‘lhe (lename ла? lost up- 
dale ave included, А inferrupl à scvecn dump werk ont at he ! scroll 2' 
puery And then do 6010 MENU. | 

7) Swi he. lasl nenw 5 t£) Jot be pee | мәд 4) Jat be dele - 
pene TAC r E blue screen. [he Jil IS ph sich shuffled prio the 
Correct cv) eo RP» 7 remains h^ the ader ale UGU do RI ölher sort. 
Jhe progress of (ре sol is shan 33 2 comlan on the Screcn. The 
sertin: 3lgovi thin IS self tenfoine dnd po айты vcchws ov partes 
ar iie 5 Arc em ployed. | T 

7) Change des > dress " And ' 8) Læk- yr” > Sahe г, magenta 
seven, Blu е pame field le look fev. Cry the fiit few cheraders 
Wwe really needed becouse the match is made m just line exoct. chorac- 
leis о (ype in. hv д Simple - lov k up ym (om gef A pris laut. 
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Rv ә change of address yan ere slepped thri each field. Um mus 
{уре in the eive pew field And pol just the specific alle (боот, 
19) Delete Dr adress $, re) Sa con. Inter {һе pame field like 


faro look up dr change, 
j e / > h 
dcleGen, A heme Ache fed IS acínell. cel cul ә 


ell the ölher nen]es are bıke чр f 


айс y Jo je 


In 
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Um 4 il 3 A a4 
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be fo aa (he acluol 


TUNES 
f lic ak KELT Jie dud 
y ful in tire 7 ap. 
(70) Save address BE {- Jure ^ Ў 
the fire ond uen Urea give il э aant, | 


(regn SCC, Чал Cant delesfonin 
c aware Uil Saye V ¿rose 

А / f^ у с} "TH M Н 1: 
E allav var lo Sve d pie whose pòie duplicate Qui OSC 
TREES Olbess do wer deu af lire Oi sling file hit lel qeu OV evuiile 
rt, Yet others de not Core у (һе, ll духу Lev le {he cxistine 
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Jite dnd „Ё Ctr? 


tell unu. Ue hend insert on lines in Unis 9060 "an -bo dest TN 


the podiat bchawa^ ef 


П 77 à ` ` 
OSE sistem, lie file FEMS [n 


APPRESS ое (lic SVE fo мом OM) entire lo wech icr lls fC. 


ot of ADDRESS 


ve) Жу» UGG This pa e, : 


(o gel bake pilo ADDRESS | 
12) Moke 2 new address file”, back єсиссүл, Biler Ihe maximum 


number g 
fie le gme when 
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Denon of Ihe CM biting ‘the 


eq О rec ave 5. hc 


пузе uut credled. d 


ae E шш gun 


|| 
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End beeps 3 way 


am (he han bey 
Fg 


blue Screen, This prerch 


1 С yoru 3lost uide coto MENU 
E uh. J 


b Kea vs 


re avs And (he file prime, Alle res sono ble Space fov Ihe 


ál recevis boe this number is (һе di - 


Jc dress file. Te Up pun lint 15 


{е alecad in ADDRESS is otl 


edle) be 
uarterTy ө 
SOFTWARE LIBRARY . 


SOI DR ED 0 2, 


die new 


THAT ZERO LINE AGAIN 


On reading the last Issue of Computerchat, 
| became interested in the different methods 
used to creato lino O's In listings. Tho easiest 
way to do this is to write a lino 1 and then 
POKE 23756,0. However any line 0 can be 
removed by POKE 23756,1 or whatever.  ; 


1 put my copyright message at the other end of 
the program. When a пе 1 Is written, POKE 
23755,46: POKE 23756,224 will turn It Into a;line 
2000 (in effect a line 12000). This type of line 
will list after 9999 and Is also edit-proof as It 
cannot be re-entered. For POKE 23755,n, 
n can take any value between 40 and 63. 


It is simple to write a program and then merge a 
short Iwo-line BASIC program containing the 
copyright messages with it. However when a 
program of 7K or more, contalning a line 
Qreater than 9999, is morged into the machine 
the result is a crash as the machine tries to 
compose a line greater than 9999 with the 


contents of memory. This means the auto-run . 


cannot be avoided. If POKE 23613, PEEK 
23730-5 is used to disongage the BREAK key, 
then the BASIC program produced can be as 
hard to copy as a machine code program. 

The line number POKEs depend on BASIC 
program area starting at 23755 which Is not true 
on a Spectrum with microdrives. 

P.S. Did you know that on the Spectrum a 
basic lino can be entered that does not contain 


| a key word? A basic line can be entered that 


contains only a cursor colour command, 1-0 in 
extended mode....is this another bug In the 
ROM? 3 ; 
P.P.S. Try this: 

10 PLOT 128,0 

20 DRAW O, 175, 189xPI 
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ing new technologies have become 

available in the last few years. 
Among them are the electrically alter- 
able read-only memory (EAROM ), the 
electrically erasable programmable 
read-only memory (EEPROM), and the 
nonvolatile random access memory 
(NOVRAM ). all of which show great 
promise for replacing conventional 
memory chips in certain applications. 
They have the attributes of the ideal 
memory: they are fast, random access; 
they don't "forget" everything when 
power is lost; and they can be repro- 
grammed without removing them from 
their sockets in the computer. 

Since they are several times more ex- 
pensive than conventional memory 
chips, the use of these new memory de- 
vices is not widespread in current cir- 
cult designs. Owing to their advantages, 
however, and the likelihood that prices 
will be reduced (as is historical in this 
industry), it's appropriate to get a leg up 
on this technology. Therefore, let's ex- 
amine such a chip, using as an example 
the X2816A by Xicor, Inc., which is ex- 
tremely easy to interface. The X2816 is 
a 2K X 8 (2048-byte) EEPROM that 
runs on a single 5-volt power supply. 
The chip requires no external latches or 
data preconditioning and can be used 
like RAM. Since it has the same basic 
pinout as the popular 2716 EPROM, 
2316 ROM, and 6116 RAM, the X2816 
can be placed in sockets for any of 
these chips, with only minor rewiring 
required for the control signals. The 
chips are ddeal for the new 2716 
EPROM/6116 RAM boards now avail- 
able for a number af computers 


Su memory devices involv- 


About the Chip. The pinout of the 
X2816 is shown in Fig. 1. Three input 
pins control the action of the rcad and 
write cycles: chip enable (CF), output 
enable (Of.), and wnte enable (WL) A 
low signal to FF switches the chip from 
the low-current (less. than 40 mA) 
standby mode to the active (100 mA) 
mode. This Ct. hne must be brought low 


Electrically erasable 


PROMs are fast, random 
access, don't forget 
when power is lost, 

& easily reprogrammed 
By Michael Keryan 


to either read or write to the chip. 

To read data from the chip, the ОЁ 
line is brought low (while WE is held 
high). To write data to the chip, the WE 
line is brought low (while ОЁ is held 
high). The data input/output lines are 
inhibited in the other possible states of 
the control lines. To summarize, OF. can 
be considered as a read pin and WF a 
write pin. A low pulse to one of them re- 
sults in a read or write cycle, provided 
the CE is also low. These operation 
modes are shown in the Table. 

The X2816 has on-chip latches, a tim- 
ing-pulse generator, and a high-voltage 
pulse generator used for the write cycle. 
The write cycle takes up to 10 millisec- 
onds to complete, but once triggered (by 
СЕ and WE low and OE high), the cycle is 


ESEL ER н 
OPERATION MODES OF THE 


X2816 

Contro! Lines Mode of operation 
CE Ot we 
H [6 L Low-power standby 
H E H Low-power standby 
H H L Low-power standby 
H H H Low-power standby 
L t L Inhibit 
L L H Read cycle, data 

= Output 
L H t Write cycle, data 

= input 
L H H Inhibit 


automatic. Therefore, the X2816 can be: 
used as RAM, but the chip should not 
be accessed until at least 10 milliseconds 
after a write cycle has been initiated. , 
When not writing ta the chip, the read 
access time is similar to conventional 
memory chips (300 nano-seconds ог! 
less). The chips coatain write-protec- | 
tion circuitry for power-up/power- 
down transitions and glitches on the 
WE pin. They are designed for 10,000 * 
write cycles. 


Wiring the EEPROM., In many cases, | 
normal 6116 CMOS static RAM chips | 
can be replaced by X2816 EEPROMs 
with no changes req*ired to the wiring | 
The pin-outs of the X2816 and 6116 are 
identical. As shown in Fig. 2A, the 
memory read line is brought to OE, the 
memory write line js brought to WE, 
and the chip enable line is brought to 
CE. For new circuitry using the Z80, 
8085, 8080, etc., the interfacing is 
straightforward. CPU chips such as the 
6502, 6809, 6800, etc, usually use a sin- 
gle read/write line (R/W) that is high on 
a read cycle and low on a write cycle. In 
this case, the OE input can be derived by 
inverting the R/W line connected to the 
WE input, as shown in Fig. 2B. In any 
case, when using the EEPROM as 
RAM, you will probably want to ad- 
dress it outside of the normally used 
contiguous block of workspace RAM, 
to protect it from being written to indis- 
criminately. This can be accomplished 
either by hardware (decoders address it 
away from the other RAM) or software 
techniques (setting the boundaries of 
the workspace RAM to exclude the 
EEPROM). 

A simple method of adding 
EEPROM to a TRS-80 is shown in Fig. 
3. This basic addressing scheme is used 
to add either RAM oY EPROM address- 
es in address space $3000 to $37DF. 
Note that the last 32 bytes of the 
EEPROM will not be used. The Disable 
switch allows the EEPROM to be write- | 
protected, and the LED lights when the 
EEPROM can be written to. p 1 | 


When used to replace EPROM or 
ROM in an existing circuit, some part 
has to be changed to allow the chip to be 
active on both the read and write cycles. 
Normally, EPROM and ROM chips are 
enabled only on read cycles. After de- 
feating the read-only access, wire the OE 
and WE as previously explained. 

To "burn" the chip, merely write 


| data to a valid address by using the BA- 
| SIC POKE statement, or use a machine 


language or assembly program to move 
or store data in the desired address. If 
more than one byte will be written, the 
program must provide for the approxi- 
mate 10 milliseconds dead time after 
each write cycle. Waste-time loops can 
easily be added to both BASIC and as- 
sembler programs. An alternate method 
is to verify each byte prior to writing the 
next byte; the data lines will be in an 
open state during the internally timed 
write cycle. However, since reading 
data from an open-state data bus will re- 
sull in a certain data byte (dependent on 
type of computer, usually $00 or $FF), 
when writing this certain data byte be 
sure to insert a software timing loop. 


Applications. The EEPROM can be 


used in just about any application where 
conventional EPROM or ROM is now 
uscd. The difference is that now you will 
be able to easily change the code. Use an 
EEPROM for a character generator, 
bootstrap programs, input/output driv- 
ers, new utility programs, to fix bugs in 
your BASIC-in-ROM, etc. It can also 
be used in applications that were impos- 
sible to do before. Use it to download 
program or data files from EEPROM to 
RAM and then save the updated data 
back to EEPROM; that is, a disk emula- 
tor with non-volatile memory. Remem- 
ber, the 10,000 write cycle lifetime will 
allow daily updates for over 25 years. 
For more information on EEPROMs, 
write to Xicor, Inc., 851 Buckeye Court, 
Milpitas, CA 95035. Ask for applica- 
tion note #104 and a data sheet for the 
X2816A, which is currently priced at 
about $35 for single units. Other 
EEPROM manufacturers include Gen- 
eral Instruments, Hitachi, Intel, Na- 
tional, Motorola, and Seeq. Seeq also 
has a 5 volt-only EEPROM available.O 


xreiea 


(a) 


Fig. 2. Interfacing to the X2816 
depends on the type of CPU used. 


Fig. 1. Pinout diagram 


of the X2816A, made X2816A 
by Xicor, Inc. EEPROM xz 
It is a 2K X 8 (2048- 
byte EEPROM that runs on 


a single 5-volt supply. 


= à 
| Fig. 3. A simple method of adding EEPROM to a TRS-80. 


| 


LISTinG Policy 

Annual Dues........... $15.00 | 

One "Sample" copy sent upon receipt of large SASE. 
| Copies Provided on exchange basis with other bona fide user groups. 


L.I.S.T.inG is published monthly by LIST (Long Island Sinlair Timex) Group, 
a non-for-profit users group. 


NOTE: 


Normal membership year is Feb. through Jan. at a cost of U$15.00. By keeping as 
many members as possible on that basis, we keep our costs and chances of error down. 


If you wish to begin your subscription later in the year, please sign up for the end of this 
year and all of next. 


We will accept partial years or different sucription runs, on a limited basis ( particularly 
from members outside the U.S.). But please be aware that in addition to possible rate in- 
creases, your "account" must be handled "by hand” and errors may occur. Е 


POLICY REGARDING CONTRIBUTED MATERIAL: 
We are always looking for interesting articles, programs, reviews etc. to keep our 


members informed and entertained. Articles submitted for publication are printed on the 
following basis : 


1) You, the writer, maintain the full copyright and can 
resell, lend or give away your work, as you wish. 


2) We are granted the right to publish your material, in the 
original issue in which it appears. Reprints (e.g., to 
supply orders for back issues) will include your material 
as a part of its original issue. 7 Е 


We can't (for now) pay you for your material, but you will receive 
a copy of the issue in which it is published, even if you are not 

a member. You may get more than one issue and you will definitely 
earn the respect and appreciation by your grateful peers. 


© Copyright 1489, LIST Group. No portions of this publication may be reproduced, in 


any form, without the express written consent of LIST or the original author. 


Articles represent the opinion of the author and not necessarily the LIST Group. LIST 


disclaims any resposibility for any thing you may do to your computer as a result of 
reading any articles in LISTinG. 


Please note our new address : LZ 


P.12 


